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Figure 1 Electrochemical oscillations of various tyPes, appearing in $\mathrm{H}_{2}\mathrm{O}_{2}$ reduction
on $\mathrm{P}\mathrm{t}$ electrodes in acidic solutions. Left figure: 0.3 $\mathrm{M}\mathrm{H}_{2}\mathrm{S}\mathrm{O}_{4}$ with (a) 0.1 $\mathrm{M}\mathrm{H}_{2}\mathrm{O}_{2},$ $(\mathrm{b}\rangle 0.7\mathrm{M}$
$\mathrm{H}_{2}\mathrm{O}_{2},$ $(\mathrm{c})1.0\mathrm{M}\mathrm{H}_{2}\mathrm{O}_{2},$
$(\mathrm{d})\mathrm{i}.2\mathrm{M}\mathrm{H}_{2}\mathrm{O}_{2}+1.0\mathrm{x}10^{3}.\mathrm{M}$ KCI, and (e) 0.7 $\mathrm{M}\mathrm{H}_{2}\mathrm{O}_{2}+1.0\mathrm{x}10^{- 4}\mathrm{M}$
$\mathrm{K}\mathrm{B}\mathrm{r}$, all under potential-controlled conditions, $\mathrm{R}\dot{|}\mathrm{g}\mathrm{h}\mathrm{t}\mathrm{f}^{t}|\mathrm{g}\mathrm{u}\mathrm{r}\mathrm{e}:0.3\mathrm{M}\mathrm{H}_{2}\mathrm{S}\mathrm{O}_{4}$ with (a) 0.7
$\mathrm{M}\mathrm{H}_{2}\mathrm{O}_{2}+$
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Schematic illustration of a Pt wire working electrode (WE), a counterFigure 3
electrode (CE), anda reference electrode (RE) and their arrangement
$\langle$ $\mathrm{a}),$ together $\mathrm{w}\dot{|}\mathrm{f}\mathrm{h}$ a $\mathrm{P}\mathrm{t}$
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Figure 4 The j-LJ curves for a5 mm long Pt wire electrode under a
potential-controlled condition, with the potential scanned at a rate of 100
$\mathrm{m}\mathrm{V}/\mathrm{s}$ for (a) and 10
$\mathrm{m}\mathrm{V}/\mathrm{s}$ for (b) through (e). A horizontal line for each curve represents zero current. The solutions
are indicated in the figure ( $\mathrm{p}\mathrm{H}0.6$ - 0.7 in a1I cases).
$\mathrm{F}|\mathrm{l}\mathrm{g}\mathrm{u}\mathrm{r}\mathrm{e}5$ The i-u curves for 5 mm Pt wire under a current-controlled condition, with





$\mathrm{H}_{2}\mathrm{S}\mathrm{O}_{4}+0.3\mathrm{M}\mathrm{H}_{2}\mathrm{O}_{2}$ for (a) and 03 $\mathrm{M}\mathrm{H}_{2}\mathrm{S}\mathrm{O}_{4}+0.7\mathrm{M}\mathrm{H}_{2}\mathrm{O}_{2}$ for (b) and (c). A5 $\mathrm{m}\mathrm{m}$ Pt wire
electrode is used for (a) and (b), whereas a Pt disk electrode is used for (C) in order to
Potentia{Vs, $\mathrm{S}\mathrm{C}\mathrm{H}!\vee$
Figure 7 The j-U curves for 5 mm Pt wire under a potential-controlled condition. Scan
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IF (1) (2) (5) (6) –\rightarrow p\rightarrow E
$I_{F}=AD\{-k_{1}C_{H+}^{s}(1-\theta_{H}-\theta_{OH})+k_{-1}\theta_{H}-k_{5}C_{H*}^{s}\theta_{OH}+k_{6}\theta_{OH}^{2}$ (9)
$-k_{2}C_{H+}^{s}(1-\theta_{OH}-\Theta_{H})+k_{-2}\Theta_{H}\}$
$C_{H+}^{s}$ H+ $6\mathrm{o}\mathrm{H}\text{ }8_{\mathrm{H}\text{ }}\Theta_{\mathrm{H}}$ $\mathrm{P}\mathrm{t}\cdot \mathrm{O}\mathrm{H}_{\text{ }}\mathrm{u}\mathrm{p}\mathrm{d}\cdot \mathrm{H}_{\text{ }}$ on
top-H $\mathrm{k}_{1}\text{ }\mathrm{k}- 1\text{ }\mathrm{k}_{2\backslash }\mathrm{k}- 2\text{ }\mathrm{k}_{5\backslash }\mathrm{k}_{6}$
Butler$\cdot$Volmer
$k_{i}(E)=k_{i0} \exp[-\frac{a_{i}n_{i}F(E-E_{i0})}{RT}],$ for $\mathrm{i}=1,2,$ and 5 (10)
$k_{i}(E)=k_{i0} \exp[\frac{(1-\alpha_{\mathrm{i}})n_{f}F(E-E_{i0})}{RT}]$ , for $\mathrm{i}=\cdot 1,- 2$ , and 6(11)
$\mathrm{k}_{\mathrm{i}}\mathrm{o}$ $\mathrm{E}=\mathrm{E}\mathrm{i}0$
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Figure 8 $\langle$ $\mathrm{a})$ Schematic potential profile in the region between the electrode surface
and the position of SCE, and (b) an equivalent circuit for the electrode including the above
region,
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Figure 9 Calculated $\mathrm{i}\vee \mathrm{s}$ . $\mathrm{U}$ and $\mathrm{C}_{\mathrm{H}\mathrm{O}^{\mathrm{S}}}\mathrm{v}\mathrm{s}$. $\mathrm{U}$ CUNes with $\cup \mathrm{s}\mathrm{c}\mathrm{a}\mathrm{n}\mathrm{n}\mathrm{e}\mathrm{d}$ at a rate of 0.02
$\mathrm{V}/\mathrm{s}$ . Parameter va[ues used: $\mathrm{C}_{\mathrm{H}\mathrm{O}^{\mathrm{b}}}=0.1\mathrm{x}10^{- 3}\mathrm{m}\mathrm{o}1$ cm.3 |n (a) and 07 $\mathrm{x}10^{3}.\mathrm{m}\mathrm{o}1$ cm
.3 in (b) and
(c), $6_{\mathrm{H}\mathrm{O}}=0.01$ cm, $\mathrm{D}_{\mathrm{H}\mathrm{O}}=1.7\mathrm{x}10^{- 5}$ mol $\mathrm{c}\mathrm{m}^{2}\mathrm{s}.,$${}^{\mathrm{t}}\mathrm{C}_{\mathrm{H}+}^{\mathrm{b}}=0.3\mathrm{x}10^{- 3}$ mol
$\mathrm{c}\mathrm{m}^{- 3},$ $b_{\mathrm{H}+}=0.004$ cm, $\mathrm{D}_{\mathrm{H}+}$
$=9.3\mathrm{x}10^{-5}\mathrm{c}\mathrm{m}^{2}\mathrm{s}_{1}^{-\mathrm{t}}\mathrm{A}=0.01\mathrm{c}\mathrm{m}^{2},$ $\mathrm{C}_{\mathrm{D}\mathrm{L}}=2.0\mathrm{x}10^{-5}\mathrm{F}\mathrm{c}\mathrm{m}^{2}.,$ $\mathrm{N}_{8}=2.2\mathrm{x}$ 10 mol $\mathrm{c}\mathrm{m}^{2}.,$ $\mathrm{R}_{\Omega}=60\Omega$ ,
$\mathrm{T}=300\mathrm{K},$ $a=0.5,$ $\mathrm{n}=\_{1}\mathrm{k}_{10}=1.0\mathrm{x}10^{- 2}$ cm $\mathrm{s}.,$${}^{\mathrm{t}}\mathrm{k}_{-10}=1.0\mathrm{x}10^{-5}$ moi $\mathrm{c}\mathrm{n}\tau^{2}.\mathrm{s}^{- 1},$ $\mathrm{k}_{20}=5.0\mathrm{x}10^{\sim 3}$
cm $\mathrm{s}^{1}.,$ $\mathrm{k}_{20}.=5.0\mathrm{x}10^{-8}\mathrm{m}\mathrm{o}1$ cm $\mathrm{s}.,$${}^{\mathrm{t}}\mathrm{k}_{3}=5.0\mathrm{x}10^{\sim 6}\mathrm{m}\mathrm{o}1\mathrm{c}\mathrm{m}^{2}.\mathrm{s}.,$${}^{\mathrm{t}}\mathrm{k}_{4}=4.0\mathrm{x}10^{-2}$ cm $\mathrm{s}^{-1},$ $\mathrm{k}_{50}=1.0$
$\mathrm{x}10^{- 5}$ cm $\mathrm{s}^{-1},$ $\mathrm{k}_{\mathrm{s}\mathrm{o}}=1.0\mathrm{x}10^{\sim 8}\mathrm{m}\mathrm{o}1$ cm.2-ls, $\mathrm{E}_{10}=\mathrm{E}_{10}.=- 0.19\mathrm{V}\mathrm{v}\mathrm{s}$. SCE, $\mathrm{E}_{20}=\mathrm{E}_{20}.=- 0.3\mathrm{V},$ $\mathrm{E}_{50}$
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Figure 10 Calculated $\mathrm{i}- \mathrm{t}_{l}$ E-t, $\mathrm{C}_{\mathrm{H}\mathrm{O}^{\mathrm{S}}}- \mathrm{t},$ and $8_{\mathrm{h}^{-}}\mathrm{t}$ curves at $\cup=- 0.26\mathrm{V}\mathrm{v}\mathrm{s}$ .
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